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(54) l-leatlng device for heat-sealing bottom portions of containers 



(57) A heating device for heat-sealing bottom por- 
tions of containers comprises a primary heater and a 
secondary heater arranged respectively at a first stop 
station and a second stop station of bottom forming ra- 
dial mandrels, each of the mandrels being adapted to 
carry a tubular blank of rectangular to square cross sec- 
tion as fitted therearound with a bottom forming end por- 
tion thereof projecting outward from the mandrel. The 
primary heater has a primary hot air nozzle. The sec- 
ondary heater has a secondary hot air nozzle. The pri- 
mary hot air nozzle is fixedly provided on a phantom out- 
ward extension line of the mandrel as halted in the first 



stop station so as not to interfere with the end portion of 
the blank fitted around the halted mandrel and having 
orifices directed toward local parts h, i, j, k of the region 
of the end portion to be heated. The secondary hot air 
nozzle is movable on a phantom outward extension line 
of the mandrel as halted in the second stop station so 
as to advance into and retract from the end portion of 
the blank fitted around the mandrel as halted in the sec- 
ond stop station, and has orifices directed toward a plu- 
rality of portions uniformly distributed over the entire re- 
gion a, b, c, d when the secondary hot air nozzle ad- 
vances. 
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Description 

BACKGROUND OF THE INVENTION 

The present invention relates to a heating device s 
for heat-sealing the bottom portions of containers for 
use with tubular blanks of rectangular to square cross 
section in folding a bottom forming end portion of each 
blank flat and heat -sealing the folded end portion. 

Such heating devices are already known which 
comprise a primary heater and a secondary heater ar- 
ranged respectively at a first stop station and a second 
stop station of bottom forming radial mandrels, each of 
the mandrels being adapted to carry a tubular blank of 
rectangular to square cross section as fitted therea- 
round with a bottom forming end portion thereof project- 
ing outward from the mandrel. The primary heater has 
a primary hot air nozzle, and the secondary heater has 
a secondary hot air nozzle. The primary hot air nozzle 
is movable on a phantom outward extension line of the 
mandrel as halted in the first stop station so as to ad- 
vance into and retract from the end portion of the blank 
fitted around the halted mandrel, and has orifices direct- 
ed toward a plurality of portions uniformly distributed 
over the entire region to be heated of the end portion 
when the primary hot air nozzle advances. The second- 
ary hot air nozzle is movable on a phantom outward ex- 
tension line of the mandrel as halted in the second stop 
station so as to advance into and retract from the end 
portion of the blank fitted around the mandrel as halted 
in the second stop station, and has orifices directed to- 
ward a plurality of portions uniformly distributed over the 
entire region when the secondary hot air nozzle advanc- 
es. 

With the conventional device described, the state 
of the blank heated with hot air depends on the period 
of time during which the nozzle is opposed to the blank 
end portion, and the longer this period of time, the great- 
er is the heated degree. In the course of the advance of 
the nozzle into the blank end portion, the nozzle is first 
opposed to the part adjacent to the outer end of the 
blank and then opposed to an inner part as it is moved 
inwardly of the blank. Accordingly, the period of time dur- 
ing which the nozzle is opposed to the blank is relatively 
long at a portion closer to the blank outer end and rela- 
tively short at an inner portion. Consequently the former 
portion is heated excessively, while the latter portion 
tends to be heated insufficiently Thus, it is difficult to 
uniformly heat the blank over the entire region to be 
heated. 

SUMMARY OF THE INVENTION 

An object of the present invention is to overcome 
the above problem and to provide a heating device for 
heat-sealing the bottom portions of containers which is 
adapted to uniformly heat the entire region to be heated 
of the blank. 



The present Invention provides a heating device for 
heat-sealing bottom portions of containers which com- 
prises a primary heater and a secondary heater ar- 
ranged respectively at a first stop station and a second 
stop station of bottom forming radial mandrels, each of 
the mandrels being adapted to carry a tubular blank of 
rectangular to square cross section as fitted therea- 
round with a bottom forming end portion thereof project- 
ing outward from the mandrel, the heating device being 
characterized in that the primary heater has a primary 
hot air nozzle, the secondary heater having a secondary 
hot air nozzle, the primary hot air nozzle being fixedly 
provided on a phantom outward extension line of the 
mandrel as halted in the first stop station so as not to 
interfere with the end portion of the blank fitted around 
the halted mandrel and having orifices directed toward 
local parts of the region of the end portion to be heated, 
the secondary hot air nozzle being movable on a phan- 
tom outward extension line of the mandrel as halted in 
the second stop station so as to advance into and retract 
from the end portion of the blank fitted around the man- 
drel as halted in the second stop station, the secondary 
hot air nozzle having orifices directed toward a plurality 
of portions uniformly distributed over the entire region 
when the secondary hot air nozzle advances. 

With the heating device of the invention, the primary 
heater has a primary hot air nozzle, the secondary heat- 
er having a secondary hot air nozzle, the primary hot air 
nozzle being fixedly provided on a phantom outward ex- 
tension line of the mandrel as halted in the first stop sta- 
tion so as not to interfere with the end portion of the blank 
fitted around the halted mandrel and having orifices di- 
rected toward local parts of the region of the end portion 
to be heated, the secondary hot air nozzle being mova- 
ble on a phantom outward extension line of the mandrel 
as halted in the second stop station so as to advance 
into and retract from the end portion of the blank fitted 
around the mandrel as halted in the second stop station, 
the secondary hot air nozzle having orifices directed to- 
ward a plurality of portions uniformly distributed over the 
entire region when the secondary hot air nozzle advanc- 
es. Accordingly hot air is forced out from the orifices of 
the primary hot air nozzle against the local parts of the 
region to be heated of the blank end portion, while hot 
air is forced out from the orifices of the secondary hot 
air nozzle against the plurality of portions uniformly dis- 
tributed over the entire region to be heated. 

When the portions which are difficult to heat by the 
secondary hot air nozzle are heated by the primary hot 
air nozzle, the entire region of the blank to be heated 
can be heated uniformly. 

When the local parts toward which the orifices of 
the primary hot air nozzle are directed are the inner parts 
of four corners of the bottom forming end portion inside 
thereof, these inner parts of the corners can be heated 
effectively among other parts of the blank which are dif- 
ficult to heat. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side elevation showing a heating device 

of the invention along with mandrels; 

FIG. 2 is a view in longitudinal section showing a 

primary heater of the device in detail; 

FIG. 3 is a view in section taken along the line Ill-Ill 

in FIG. 2; 

FIG. 4 is a perspective view of a hot atr nozzle of 
the primary heater; 

FIG. 5 is a perspective view of a secondary heater 
of the device; 

FIG. 6 is a view in vertical section of the secondary 
heater; 

FIG. 7 is a development of the inner side of a blank 
to show a pattern of portions to be heated by the 
primary heater; 

Fl G. 8 is a development of the inner side of the blank 
to show a pattern of portions to be heated by the 
secondary heater; and 

FIG. 9 is a development of the outer side of the 
blank to show a pattern of portions to be heated by 
the secondary heater 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

An embodiment of the invention will be described 
below with reference to the drawings. 

FIGS. 7 and 8 are developments showing a blank 
as seen from inside, and FIG. 9 is a development show- 
ing the blank as seen from outside. 

Referring to FIG. 7, the blank 11 shown has four 
+gene rally rectangular panels, i.e., a second bottom 
panel 22, third bottom panel 23, fourth bottom panel 24 
and first bottom panel 21 which are integral with one an- 
other as arranged from left to right, and a striplike fifth 
bottom panel 25 integral with the right edge of the fourth 
bottom panel 24 and affixed to the inner surface of the 
first bottom panel 21. 

The second bottom panel 22 and the fourth bottom 
panel 24 are each formed with a fold-forming score 26 
in an inverted V shape. Shown on each of the third bot- 
tom panel 23 and the first bottom panel 21 is a V-shaped 
phantom line 27 approximately identical with the score 

26 in form. The portions to be heated are the parts a, b 
of the second and fourth bottom panels 22, 24 external 
of their score lines 26 and the parts c, d of the third and 
first bottom panels 23, 21 external of their phantom lines 

27 (indicated by hatching in FIG. 8). 

As indicated in FIG. 9 by hatching, the portions of 
the outer surface of the blank 11 to be heated are the 
entire areas f , e of the second and fourth bottom panels 
22, 24, and the part g of the first bottom panel 21 pro- 
jecting beyond the fourth bottom panel 24. 

FIG. 1 shows a bottom forming rotor 31. The rotor 
31 has six radial nnandrels 32 and is drivingly rotated 
intermittently counterclockwise in FIG. 1 so as to stop 
each mandrel 32 successively at six stations. The blank 



11, which is in the form of a tube having a rectangular 
to square cross section, is fitted by an unillustrated feed- 
er around the mandrel 32 which is at a halt as directed 
obliquely rightwardly downward, with the bottom-form- 
5 ing end portion of the blank projecting beyond the man- 
drel 32. The blank 11 fitted around the mandrel 32 has 
its fourth bottom panel 24 directed downstream with re- 
spect to the direction of rotation of the rotor. 

The station where the mandrel 32 is halted as di- 
rected obliquely rightwardly upward is a first stop sta- 
tion. The station where the mandrel 32 is halted as di- 
rected vertically upward is a second stop station. A pri- 
mary heater 41 is disposed at the first stop station, and 
a secondary heater 42 at the second stop station. 

The primary heater 41 comprises a heater main 
body 51 fixedly positioned at the right of the rotor 31, 
and a hot air nozzle 53 disposed on a phantom outward 
extension line of the mandrel 32 halted at the first stop 
station and connected by a duct 52 to the heater main 
body 51. 

As shown in greater detail in FIGS. 2 to 4, the hot 
air nozzle 53 has a nozzle body 61 in the form of a closed 
box. The nozzle body 61 has a bottom wall 62 opposed 
to the outer end of the halted mandrel 32. The bottom 
wall 62 is provided with a spout portion 63 generally U- 
shaped in longitudinal section, projecting toward the 
mandrel 32 and communicating with the nozzle body 61 . 
The spout portion 63 has a peripheral face 64 having a 
quadrilateral contour in cross section and similar to the 
blank in cross section, and a bottom face 65 in the form 
of a truncated quadrangular pyramid. Each of the four 
ridgelines of the bottom face 65 is formed with four main 
orifices 66. Two auxiliary orifices 67 are formed in the 
bottom face 65 adjacent the four main orifices on the 
ridgeline opposed to the fifth bottom panel 25. The four 
groups of four main orifices 65 are oriented toward the 
innermost portions of the respective four corners of the 
region of the blank 1 1 to be heated. The auxiliary orifices 
67 are directed toward the fifth bottom panel 25. FIG. 7 
shows by hatching the part h to which the auxiliary ori- 
fices 67 and the group of main orifices 66 adjacent there- 
to are directed, and the parts i, j, kto which the remaining 
three groups of main orifices 66 are directed respective- 
ly. 

With reference to FIG. 1 again, the secondary heat- 
er 42 comprises a pivotal member 71 pivotally movable 
upward and downward and having a movable end posi- 
tioned above the outer end of the mandrel 32 as halted 
in the second stop position, a heater main body 72 
mounted on the upper side of right and of the pivotal 
member 71 , a nozzle body 74 in the form of a closed 
box, mounted on the upper side of left end of the pivotal 
member 71 so as to be movable toward and away from 
the mandrel 32 and connected to the heater main body 
72 by a duct 73, and a blank inner surface heating hot 
air nozzle 75 and a blank outer surface heating hot air 
nozzle 76 which are attached to the underside of left end 
of the pivotal member 71 and in communication with the 
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nozzle body 74. 

As shown in greater detail in FIGS. 5 and 6. the hot 
air nozzle 75 for heating the blank inner surface is in the 
form of a tube having a bottom and a rectangular to 
square cross section. A multiplicity of orifices 81 ar- 
ranged at a specified spacing are formed in the four side 
walls of the nozzle 75 over a region thereof correspond- 
ing to the parts (see the hatched parts a, b, c, d in FIG. 
8) of the blank to be heated. 

The hot air nozzle 76 for heating the blank outer sur- 
face is a rectangular to square tube having a bottom and 
a double wall structure and surrounding the nozzle 75. 
Among the inner side walls of the nozzle 76, the entire 
areas of the two side walls to be opposed to the second 
bottom panel 22 and the fourth bottom panel 24 and a 
striplike portion of the Inner side to be opposed to the 
first bottom panel 21 are formed with a multiplicity of or- 
ifices 82 at a specified spacing like the orifices 81 of the 
nozzle 75 (see the hatched parts f, e, g in FIG. 9). 

The hatched parts h, i, j, k shown in FIG. 7 are heat- 
ed by the primary heater 41 . These parts are local areas 
of the entire region to be heated. Of these hatched parts 
h, i, j, k shown in FIG. 7, the part h of the fifth bottom 
panel 25 is heated entirety from the outer end to the in- 
nermost portion because the part h has twice the thick- 
ness of the container blank material and is more difficult 
to heat than the other portion having the single thickness 
of the blank material. The other hatched parts are the 
innermost parts of the four corners of the portion provid- 
ing the bottom portion of the blank 11. 

The hatched parts a, b, c. d shown in FIG. 8 are 
heated by the secondary heater 42. These parts are the 
entire area of the region to be heated. 

In heating the blank by the secondary heater 42, the 
blank inner surface heating hot air nozzle 75 of the heat- 
er 42 Is advanced into the outer end of the blank 1 1 and 
then retracted therefrom. Accordingly, a portion closer 
to the outer end of the blank 11 is opposed to orifices 
82 for a longer period of time. Consequently the region 
to be heated is not heated uniformly in its entirety, but 
the portion closer to the outer end is heated more in- 
tensely, and the intensity of heating decreases from por- 
tion to portion away from the outer end. Especially the 
parts corresponding to the bottoms of the V-shaped 
lines representing the boundary between the region to 
be heated and the other region (the hatched parts of 
FIG. 7 overlapped by the hatched parts of FIG. 8, i.e.. 
laps I, m. n, o) are difficult to heat, whereas these parts 
are first heated by the primary heater 41 , with the result 
that the region to be heated becomes uniformly heated 
in its entirely when heated by the secondary heater 42. 



first stop station and a second stop station of bottom 
forming radial mandrels (32). each of the mandrels 
(32) being adapted to carry a tubular blank (11) of 
rectangular to square cross section as fitted there- 

5 around with a bottom forming end portion thereof 
projecting outward from the mandrel (32), the heat- 
ing device being characterized in that the primary 
heater (41) has a primary hot air nozzle (53). the 
secondary heater (42) having a secondary hot air 

10 nozzle (75), the primary hot air nozzle (53) being 
fixedly provided on a phantom outward extension 
line of the mandrel (32) as halted in the first stop 
station so as not to interfere with the end portion of 
the blank (11 ) fitted around the halted mandrel (32) 

15 and having orifices (66) directed toward local parts 
h, i. j, k of the region of the end portion to be heated, 
the secondary hot air nozzle (75) being movable on 
a phantom outward extension line of the mandrel 
(32) as halted in the second stop station so as to 

20 advance into and retract from the end portion of the 
blank (11) fitted around the mandrel (32) as halted 
in the second stop station, the secondary hot air 
nozzle (75) having orifices (81) directed toward a 
plurality of portions uniformly distributed over the 

25 entire region a, b, c, d when the secondary hot air 
nozzle (75) advances. 

2. A heating device as defined in claim 1 wherein the 
local parts toward which the orifices (66) of the pri- 
30 mary hot air nozzle (53) are directed are the inner 
parts of four corners of the bottom forming end por- 
tion inside thereof. 
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1. A heating device for heat-sealing bottom portions 
of containers comprising a primary heater (41) and 
a secondary heater (42) arranged respectively at a 
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